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(54)Title: REMEDAL OR PREVENTIVE AGENT FOR CONGESTIVE HEART FAILURE 



(57) Abstract 

A remedial or preventive agent for congestive heart failure which 
contains a compound represented by general formula (I), an optically 
active isomer, prodrug, or pharmacologically acceptable salt of the 
compound, or a hydrate of these. In formula (I), R l and R 2 each represents 
hydrogen, optionally substituted lower alkyl, optionally substituted 
(hetero)aryl, etc.; R 3 represents optionally substituted (hetero)arylene, 
etc.; R 4 represents, e.g., a single bond, -OC-, or a group represented by 
formula (i), R 5 represents optionally substituted (hetero)aryl, optionally 
substituted nonaromatic heterocyclic group, etc.; and Y represents NHOH 
or OH. 
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It-a^ ( i ) (S)-Ethyl-2-pyrrolidine-5-carboxylate) (i, Aldrich. Fluka^ 
10 HJKfb^fc i'd^ A^MsgT-fo 9 , $fc Silverman. R. B.; Levy, M. A. J. Org. 
Chem. 1980. 45. 815.lrfB® CD^&lw «fc t> "5J X' h 5 „ 

■ft-^^J ( i i ) <D&l&i$. Li, H.: Sakamoto, T.; Kato. M.; Kikugawa, Y. Synth. 
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(80.34 g) Srf K7 t K d 7 7 V (800 mL) iC^ft?L, -73°C t'Uf i)At'7 h 
15 V * y A-T 5 K (600 mL. 1.0MTHF Sr 4 0 # t* T ffi T L fc. -72*0 



45 



WO 00/15213 



PCT/JP99/04859 
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[<x]25 D -29.6 ± 1.4(0.513 %. DMSO). 

HR-FABMS m/z 216.0875 [M + H] + (calcd for CsHnNOs 216.0872). 
m 2 II) 

-fb-a ffi ( i i i ) ©-^fifcti* Pedregal, C.: Ezquerra, J. Tetrahedron Lett. 1994, 

15 35, 205ZA^ts.m<D^m\zmcxn^tio -r^^h. {c&m u n m.o g ) *r 

7h7tKD77V (700 mL) L. -74°C(C^iP L, y J- 9 A h ^xf/U 

ztfnfc KU K (363 mL. 1.0M THF £r 45 T T L Jt . -74 a C!CT80 

#F.8«# LfcfgK 5%&i&t*m-j- h y 9 ^7k?£f£ (660 mL) £ 5 # X flO x. , 
3k»TJ-T 20^BB«« S Lfc. 35 lw 30%iSKfk***»?S (66 mL) &40#*»tt 
20 Xta±. tK^T (rtrStt I5°cfiu^) tt 1 #rm&& Lfc„ K i£ f£ *r * - * (1 L) 
t£&#\ BRif;H:TftH5Lfc (1.5L, 500 mL) „ t«I «afD*;£* (500 
mL) ttSfe^ SEEifLfk^fe ( i i i) (jt 

feiftjRfcK 58.77 g) «r»fc„ 4X*82%„ 

'H-NMR (6ppm)(CDCl 3 ) 1.26 (t. J = 7.2 Hz. 3H), 1.8-2.6 (m, 4H). 3.70 and 3:78 
25 (s, 3H), 4.1-4.5 (m, 3H), 5.5-5.7 (m, 1H). 

HR-FABMS m/z 240.0850 [M + Na] + (calcd for CgHisNOsNa 240.0848). 
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(I3i§) 

ita-ty) ( i v ) <D-£f$.\i. Irie. K.: Ishida, A.; Nakamura. T.; Oh-ishi. T. Chem. 
Pharm. Bull. 1984, 32. 2126. K *c c£> # ffi {£ it Cttfot, i"*fc>*>, ft-g-tt (i 
i i) ©ffi^fiK* (31.15g) Sri^^-^-y-V (150mL) t-^«?L. 4-7/U^-D7 
5 x — /Uk F^-^^MS (23.32 g) » 7* (150 mL) , 1N^®8 (l5mL) 

*P;t. 100°C:^-C 5 BfF^Jg^ LfCo T'J$£P&, RJSiSffcS:*-* (200mL) 

g*®e^^-^iw"Ctt£tJ L7t (500mL. 300 mL) „ & 5%i% g£7j< 

h!J?-k7kigf8 (200 mL) is «fc t>* IS fD ^ft 7k (200 mL) {dTSfe^L. ^ 
A(c-Cl£j^m. SSIiLfc. »6*Lfc«*«r '✓!/ " h 

I _ f;U / n .. N + tyj;(3^f B {bLll:^ft (i v) (afettttS, 15.4 g) £ ft 

fc 0 JR* 35%» 

119-121 °C. 

IR v max (cm ')(KBr): 3361. 1730, 1711. 
15 1H-NMR (5ppm)(CDCl 3 ) 1.22 (t, J = 7.2 Hz, 3H). 3.26 (d, J = 5.1 Hz, 2H), 3.68 (s, 

3H), 4.13 (m, 2H), 4.67 (m. 1H). 5.23 (m, lH). 6.93 (dt. J = 2.4. 8.7 Hz. 1H), 7.05 

(d. J = 2.4 Hz. 1H). 7.18 (dd. J = 2.7, 9.6 Hz, 1H), 7.26 (dd, J = 4.5. 8.7 Hz. 1H). 

8.10 (br s. 1H). 

TtmftVr C15H17FN2O4 t L T 
20 I+Wffi: C,58.44; H.5.56: N.9.09; F.6.16. 

nfflfe: C.58.41: H.5.51; N.9.02: F,6.09. 

[a] 2S D -7.2 ±0.9 (0.501%, DMSO). 

HR-FABMS m/z 308.1169 M + (calcd for C15H17FN2O.1 308.1172). 
(|4Ig) - 
25 it^m (iv) (2.77 g) *r J£ it * 7 U > (30 mL) Jd?g®fL, 3 ? it h V * 
V (1.92mL) £flD;t, 45 # ID M ISi iS Sit L o tK^^^ * / — A' (3.0 mL) 
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mmLit&Ml (v) (?Kfe?llj*>c#K 2.30 g) Sr#7i, )M i00% o 
IR v max (cm-i)(film): 3367, 1730. 

iH-NMR (5 ppmXCDCls) 1.25 (t, J = 7.2 Hz. 3H), 3.02 (dd, J = 7.5, 14.4 Hz, 1H), 
3.21 (dd. J = 5.4. 14.4 Hz, 1H), 3.78 (dd, J = 4.8, 7.2 Hz, 1H), 4.16 (dq, J = 1.5, 7.2 
Hz, 2H), 6.94 (dt, J = 2.4, 9.0 Hz, lH), 7.12 (d. J = 2.4 Hz, 1H), 7.24-7.29 (m, 2H), 
8.09 (br s, 1H). 

[a]25 D +24.9 ± 1.3 (0.506%, DMSO). 

HR-FABMS m/z 251.1201 [M + H] + (calcd for C13H18FN2O2 251.1196). 

m 5 is) 

ik&fy) (v) <Dmt£f$.%0 (751 mg) 5rrh7t Kd77> (8mL) JCigflfL. 
N- * T /u *; V > (0.50 mL) fcitf S-^n^f ^7i>-2-^^*- /U^ny 
K (706mg) ZfiQiL. m^X' 12e^mmWVtz 0 S/£?£?i££:7j<-2N&^7k7gjf$|,I 

7t«ffi?rv'y^-7'^^D^' h^77^-|c# L^gg^f^/n-'^lT- > =1/1 
icT^Jfl-rafC^Sr*^, it-fr®) ( v i ) (ft 790 mg) £M#fc 0 55% c 

IR v max (cm-')(KBr): 3415, 1734, 1344, 1155. 

iH-NMR (5 ppm)(CDCl3) 1.14 (t, J = 7.2 Hz, 3H), 3.23 (m, 2H). 4.02 (m, 2H), 
4.27 (dt. J = 5.7. 8.7 Hz, 1H), 5.27 (d, J = 8.7 Hz, 1H), 6.92 (d, J = 3.9 Hz. 1H), 
6.93 (m. 1H), 7.08-7.14 (m, 2H). 7.21 (d, J = 3.9 Hz. lH), 7.26 (dd, J = 4.5. 8.7 Hz, 
1H), 8.10 (br s. 1H). 
TtMftVx Ci7Hi 6 BrFN 2 04S2 Ht 

s+WM: C42.95: H.3.39: N.5.89: S, 13.49: Br. 16.81; F.6.16. 
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£ffllf£: 0,42.96: H.3.52: N.5.81: S, 13.25: Br. 16.47: F.6.09. ' - 

[a] 2S D +1.5 ± 0.8 (0.519%, DMSO). 
(#6 IS) 

\l%m (vi) (713 mg) £ 1.2- h > (6 mL) {zmffiL. - 

5 /-/W (1.5 mL) . #*>Wt<t&® (322mg) 33 «t t>* 2M h J) -7 A 7ki£8S 

(3mL) ^iD^Lfc 0 K^^rt^T/^yliL, fh7^^ ( h !) 7*.=.** 
*!7^>) (0) (174mg) *■ AP X. . 90°C T* 45 # fB] S# L fc . M&iZ 

/^it'Sft Lfcf^{C7K- 10% ^ =L>&frm%uz&.z\ mm^^^^r 2 016m 

7 Sfxf ;u/n-^^t>= 1 /l X M ffi-f 3 g|5# £ A * . T 

-fe h is / — T /Ts/n-^^-y- ^frb'&BBit Isfc-S-Vn (vi i) (dfe© 

680 mg) ifci*86%. 

gt^ 166-169 °C 
15 1R v max (cm-i)(KBr): 3406, 1728, 1348. 1159. 

•H-NMR (Sppm)(CDCl 3 ) 1.07 (t. J = 7.2 Hz. 3H). 1.15 (t, J = 7.2 Hz, 3H). 2.97 (s. 

3H), 3.23 (d, J = 5.7 Hz. 2H), 3.44 (q, J = 7.2 Hz, 2H), 3.95 (m. 2H), 4.32 (dt. J = 

5.7 8.7 Hz. 1H). 5.24 (d, J = 8.7 Hz, 1H), 6.68 (d. J = 8.7 Hz. 2H). 6.89 (dt, J = 

2.7, 8.7 Hz, 1H), 6.96 (d, J = 3.6 Hz, lH), 7.11-7.15 (m, 2H), 7.20 (dd, J = 4.8. 8.7 
20 Hz, 1H), 7.40 (d. J = 8.7 Hz. 2H), 7.41 (d, J = 3.6 Hz, 1H), 8.05 (br s, lH). 

7cSf##r C26H 2 8FN 3 O4S2-0.5 acetone t L X 

tt*tt: 0,59.12: H.5.59; N.7.52; S, 11.48; F.3.40. 

mmm.: C,59.42: H,5.59: N.7.53; S, 11.38; F.3.19. 

[a]2 5 D +9.6 ± f'.0 (0.502%. DMSO). 
25 (JS7IS) 

it&Vo (v i i) (650 mg) £ v 5 * tfr*. * > K (13mL) lCigfi?L, IN 
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k y (3.1 mD znait, mts..\zx it i*mm# L fc 0 Mfcm . 

fSm*^? S — ^/*Jfl*&«*fl: Lit&V>) ( 4 2 2 ) <||fe<a:Rii&, 520 mg) & - 
5 ifcsp 84%. 

Kfcjgi 118-120 °C 

IR v max (cm-')(KBr): 3404. 1726, 1608, 1333, 1153. 

iH-NMR (5 ppm)(DMSO) 1.06 (t, J = 6.9 HZ. 3H), 2.92 (s. 3H), 2.85-2.94 (m, 1H), 

3.06 (dd, J = 6.0, 14.1 Hz. 1H), 3.44 (q, J = 6.9 Hz, 2H), 3.95 (m, 1H), 6.73 (d, J 
10 = 9.0 Hz. 2H). 6.83 (dt, J = 2.7, 9.0 Hz. 1H), 7.09 (d, J = 3.9 Hz, 1H). 7.14 (dd. J= 

2.7. 9.9 Hz. 1H). 7.19-7.24 (m, 2H), 7.24 (d, J = 3.9 Hz, lH), 7.41 (d, J = 9.0 Hz, 

2H), 8.37 (m, 1H), 10.92 (s, 1H), 12.71 (br s, 1H). 

TtmftVr C 2 4H24FN3O4S 2 -0.6H 2 O t L.X 

l+^ffl: C. 56. 26; H, 4. 96; N.8.20; S, 12.52; F.3.71. 
15 Hffl'Jffi: C, 56.25; H.4.94; N.8.27; S, 12.39; F.3.48. 

[a]2&D -14.4 ± 1.0 (0.500%. DMSO). 

mmm 1 Mmmm^mm 

WistarStStt^ y V (12 M ^ V h '< A- fc* 9 — (30 mg/kg)fl*i£T \Z. A XI* 
20 01* ft LfflM Lfc. £SK)MmiTff *£* 5-0 -jr 4 C «fc <0 3£3fe L tz.'& . 

8k S5 1 «i*4>*0*£flkL, Q i£ tf> T P£ tf 5 §g *!> ;i~t 7t (<L>fi;ftit«£ L/c) 
fiB#0>**JBV"«fc. 8BIJ:t) 21 0 IS X&Wiik&V) (30 mg/kg/day p.o 

suspended in 1.5% 75f7^A) 4> & * *t o . SB, WT®IJS«2^± 

25 U?3SJS« 3 ©*ft*rfflV>Tfe«L>*rtffi«)aiJE*J J: t>*;fc4>^J£ - m * *^(=> 
9 A T > * )<D IE& * ft o fc. 
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L,t£«tSrtE (LVEDP) is il>*ifc*?iili£ ( d P / d t ) £IE 
^L^to a*i*2 5i:fU. LVEDPfcit>-+dP/d ti:o^t 

fid i ±t>*® 2(c-ero^^Sr^L/to 

/NDt>g^Tt\ Slftli 95MKC1 ( 1 m 1 / r a t ) L. >L- 

^k^^^jg^: X^t-tJ'r — T^UiSrff A (6 mm) L, S^[»4:*S5feU 

fc 0 i))»lJi^-5mraHgl:Lfct, L VE)jS 3 0 mmH g l:45*t4iftS 
TjC^rO. 6 8 ifcliO. 2 O m 1 / m i n (O. 3 4 m 1 / m i n = 2 O . 4m 

1 / h ) ©iilt'ftAL, fflB$i£J£&it : 6:E0i Lit ( S o n o k i et a 1 . 

J.J.P 74,171 (1991) #88) „ ft P> ft fc. <£> **5 <£ t>*H«£ 
&\2-e&bti1ttc.'L'>3iEE.1>*b = >-7'?*f7>>i (-bm.t£M : y •=£- -r y >- ^ ) SrS 
UJLfc. ff^2 0mmHg {C o B# 0> £ •£.' £J£ & *t 2 5 j3 «fc VB 3 fcl Tjk L Jt„ 
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125 



fc&Vd No. 


LVEDP 
(mm He) 


+ dP/dt 
! (mm Hp/sec) 


LV volume at 
20mmHg (nl) 


Sham 


21 


8320 


180 


Vehi 


32 


6087 


339 


210 


21 


6035 


223 


212 


28 


6498 


268 


220 


29 


5227 


233 


224 


31 


7741 


279 


284 


31 


7120 


313 


318 


27 


8069 


321 


423 


30 


6546 


303 
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S25 tsxxtm i a» £ «t o «. fe^^rtffi (lvedp) »*. 

|25 *3 «t TJfS 2 ^b«Wt^«fflS4l: J: 9 , Veh i c 1 e J*R LT 

K»J« 1 

T <0 9r £ *T i" a W «t #J * K >S * • 



10 f&ft ( I ) -CS^^tl-Mt-^ 10mg 

=, — >•;* ^— 274 mg 
HPC-L . 16 m S 



1000 mg 

15 5* < I ) ttb^5ft-&^i?Li?r6 0^7Va<?)^5V^lclt o =■ - > * 

i£& (ffLfcBLiiS 0 . 5- 1mm) L *> , ft*ti. » b ix fc. 

g;iltSr®8l^5V^ (1 2/6 0 * y T'#i§ L H Jft #J £r 5 * 

20 » 31*1 2 



^ — ^^^-^ 10 mg 

25 7f7H . 1 m e 

100 mg 
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j£ ( I ) -C3Ei>Six5Yfc-&*8. ?L»& 6 O > y *s =. <D& 5 V^ilf . =» — > ^ - 
V Sg^fl^tig^tSo i d«ft l o o m g * 5 v^->^7°-fe^{c:3t« 
5 8»«3 



10 H P C - L 3 mg 



150 mg 

^ — ^- ^ i 2 o > -yy^io^SVMcIto citt £> L> /^*I:hpc - l 

15 m g t 4 ff * ?f y*^C**t6. 



« t © 4r * s e »j *• mm-r s . 

20 IRSi-fe^n— 30 mg 
CM C - N a 15 mg 
Jx-^T if 5 m g 



150 mg 

it- ( I ) -CStfrStLS fLS>-»g a B a t/un-7, CMC-Na- 
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1 . 



-*SC ( I ) 




tiv^ry-^, HftSji-c^ttiv^?^*^, Rife* ix-o^-c t> •fcv^-r 

R 2 S^^ftt^Tt i^filS7^#/K IS^^TV'tt J:v^7 

y— I*Sii , rv» 1 CtJ:^75^*/i', tl^Jitv^tiv^f p7V- 
A-SJtiiRift* tLTV^-C t «fc — t 1 ci T y — ; 

R 3 fi Sift £*iT 4> «t y — u>£ fete Rift ^ttTVN-ciiVN-^ 
fo7!J-uy ; 

R 4 (im*S-^. - (CH 2 ) m-. -CH = CH-, -C=C-. -CO-, -C 
O-NH-, — N = N — N — N (R A ) -NH-CO-NH-, - NH-C 
0 - % - O- , - S - . - S O , N H - , - SO,-NH-N=CH-, £ it list : 
M N N=N r N O N N O 



R s {£i£iftc?ti'"CV' , T t «t vffi«7A'*-/K R&^ftTi^T t <tv^Cj~c,'>i' 

-A, ifclil^SixTv^fei^l^ftt^iSSl ; 

R A li7K^^ J F*fciS^Si®T/i'^yu ; 

YliNHOHStlJOH ; 

m|iljfcli2] -C7F£thZ>fc&®. ^(Dft^m&fc, ^O/o K7^> t> L 





-A n J-.*l<,*-A n A- 
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=F:£f&^£*:{4^l&SI. 

2. R 4 - C s C - , -O-, -S-, * 7t (4 5t : 



3 . -jft* (II) : 

R 6 

R 10 -R 9 -R 8 -S0 2 -N^COY (II) 
R 7 

y — j\s T A- A' ; 
— l/V ; 

R 9 I4#^-^. -CsC-. £fcJ45t: 

M N N=N 



R 1 0 !it^$ tlX V^t "b «k V 7" y — A l£ fc{4fiJ£lcF2'LTV' v "C t> «fc — n T y 
— A ; 

YliNHOHS fcliOH ; 
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4. R 3 fc J; t>*R 8 /5 s 2 , 5 - f*7x>"^ /UT'fcSIf**! 1 ~3 tf>V>i";h,a»lZ. 
5 . (III) : 



[5tf, R 6 fe «tt>'YliBfJi5<t ffi&tt ; 

foWiT JV* fl"i£=- /K - ho, ->7A fiffi/M3 7/u*/U, 

7***, (£gl7;Hr=-/K (S»T^*=-^» 7V;K Tv^^drC -CON 
rBr c^ _ n (r d) cor e (Stf, R B % R c , *JJ:aeR D l4iaj — 

tv^Ttiv^f 07^-^] •c**Jx*<k**, ^©ft^ffittf*. ^ro/o K 
5 5 oJk44'fc*£?&Se*fcra:^6fc#J. 




(HI) 



6 . 5£ : 
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0 / — == — IsgJ-SOzNH^COOH 

X) y 

MeHN-^^— C^J-SO^H-^COOH _ [jM-^^-C^J-SOjNH^COOH 



SMe 

M \-^^— C^J-S0 2 NH ^COOH 
Me — ° 

8 . ? oifiitt'C^^^'L.>flS«S(- J: St** 1 ! l ~ 6 oVN-rixa»lcEttro?&*Sfc. 
10 10. B»#Ja 1 ~ 6 tfov^-ri^^>lcl5tt(0^-g■ifeeo^^±5am^^•r*«^ ASr^tr 
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